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1 Title of the Invention 

Pioductioa of Active Zinc WMte and Use Thereof 

2 Scope ofthfi Patent Claims . 

m Active zinc white characterized by having crystallite sizes of less than^^^ 

equal to 500A as measured by X-ray diffraction methods, and lOm^/g or mote of relative 
BET surface area and 0.05ml/g or more of porous volume. . t 

(27 Amanufadiiremethodofactivezmcwlutediaiactenzedby 
breakdown ofbasic zinc caibonaie at a temperature &oml50'C to 500*C. 
breakdown ^ „rized by containing ^^^-^^^^^^T^ 

crystall te si..s of less tJan or equal to 500A as measured by X-ray di^^tion mc^^ 
^L'lg or more of relative BET surface area and 0.05ml/g or more of porous volume 
as lite effective ingredient. 

3. Detailed Description of the Invention 

"'l^^^tltlin concerns acdve ^ white, its production and use, specifically it 
relates toX production method of active 2inc white and the active zinc white which is 

addic gases and gases containing sulfur compounds. 
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how zinc compo^ds suTas zmc chloride can be a.ed a. the effective V^^]^ 
i^do^ts, mSeover the said compounds can be added to V^^^^J-^^^^J^ 
elites to fonndeodonurts. ^^^l^^^^'^^.TJ'^^^^Z^^ 
Showa62.1 79463 a deodorant is described consisting of ionic zinc compoonda such as 

zinc sulfate on a potous support, £i i oja-^ «^i4/i 

Moreover, in Japanese laid open patent specification 
deodorization agents with basic zinc carbonate as the effective indent descnbed^^ 
Sition. in jlpanese laid op«i patent specification Sho.va63-54935 a w^"*^ d^odor^ 
^insisting of an aggregate of tmeiopowder of compacted zinc oxide, Utamum dioxide and 
watef is described. 

ProblmitobeSolvedbythelnventiott _ ..^i o^^^mfiAn Kv 

TTie adsotption of hydrogen sulfide by zinc compounds is chemical adso^tion by 
the formation of ^fide, therefore it is to be expected that the ^^^^^^^ 
would be higher the higher the zinc content of the zinc compounds used. 
(zinc white) has the highest zinc content ratio of aU zinc compounds, except for metallic 



zmc 



Heretofore, it is extremely smprising that of the zinc compounds suggested for 
deodorants and deodorizers zmc oxide was not included but this rnay be bcc^e ^ 
c^tal particles of zinc white seen heretofore were very large, the tdajiye BET suffice 
arLw4 small at3-6m^ /gas was the poic volume at0.01cc/g,resultmgmalow 

hvdioeen sulfide adsorption volume of a few mg/g. , . i. ■ 

^ Th^ inventors Sthe present invention discovered that by smterinfi basic zmc 

carbonate at a certain temperature the crystallites obtained arc very small, the relative 

BET^^^areaandporLolumeare very large, compared withcon^^ 

and the adsorption speed and adsoiption volume of sulfur compound contammg gases. 

such as hydrogen sulfide, and acidic gases by the active zinc white is excellent. 

However, the objective of the present invention is the provision of new activated 
zinc having small crystalUte sizes as well as large relative surface area and poie volume 

and their manufactmemeUiod. . * *:„„+„,i 

Another oWective of the present invention is the provision of activated zmc 

having high adsorption speed and adsorption volume for gases comammg sulfur 

compounds and acidic gases and a manufecture method thereof. 

Yet another objective of the present invention is the provision of white adsorbents 

witii high adsorption volume compared with conventional zinc deodorants and 

deodorizers. 

Summary of the Invention ^ ■ j c. i.„„:„« 

^Tb^ present invention provides active zinc white charajrtedzed by tovii« 
crystallite sfees of less tiian or equal to 500A as measured by X-ray difiraction, and 
Wm% or more of relative BET suifece area and 0.05ml/g or more of porous volume. 
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\yfArw.v«- the active zinc white jnanufcctared by the method of the present 

S^m 150 to^C In idition the present invention provides an ad^rp^dn agent 
^eLd by l^gl. the effective ingredient ac^e^c -^^^^J^f^^^ 
si^of less th^ or equal to 500A as measured by X-ray difetion ^ 10m /gormoie 
of relative BET suifkce area and 0.05ml/g or mOfe of porous volume. 



The zinc white ofthe present invention ha. a fi^char^^ 
crvstalliie sizes of less than or equal to 500A as measuied by X-ray diffiachoii, ^pciauy 
T^ml^ c^smr^ di2^ are derived by the X-ray difftaction method usmg 
the Scberm formula: 



D = k>ypcose Formula (1) 



D: Crystallite size (A) 
k: Form fector (constant) 

X: Wavelength ofthe X-ray radiation used (A) ^„-*. ^« /„Hift«B> 

Breadth of the diffraction which relates to the basic crystalhte size (radians) 

9- Dif&action angle. , , . , 

to Formula (1) D is the thickness in the direction perpMidicular to the crystel 
suifecc Dhki in the case that half the breadth value of |5 is used as Pt^, Jen the foiTO 
STcon^t k is 0.9. Wher. Cu Ka band radiation is used, then the bjjgest peak for 
^STdie (101) surfk^, 2 e = 36.2^ repress 
r79\mrelatilt«thispeakjfhalf the breadth value Bo 
factormaybcobtainedusingthemethodsofJomsetal, W -bo)aiter 

measuring the standard substance (5 -lOgm Si) under the same conditions. 

In general, the zmc white available on the martet has a crystamtebi^ 

2000A olu even what is caUed active zinc white is of the order . 
lOOOA whe^ the active zinc wWteofthe present invention has a crystaU^ 

" Z°5^^s^<S'b3r^ristic of the active zinc -hite.^Je l^t m^^^ 
that it has a BET relative surface area of lOmVg or more, specifically ftooi 50 to I20m /g 
Sle^ETsuifiice area, andaporous volume of0.05miyg« 
0 25nil/g Moreover, compared to the conventional mc white which has a relative BET 

of one order of magnitude lower a.d a porous vol^e -^^y^^^''^ 
the^BET relative surface area and porous volume values of the zmc viute of die preset 
SL^tiianlOtimesMgher. Because the zinc white of the pres«. m^^^ 
has extremely high relative BET surfece area and porous vohune the adsorption speed 
Z adsorption vdume for gases containing sulfur compounds and ^^J^^^.^ 
extremely high, also because the zinc content of zinc t^:/^^ S S 
for example a test value of more than 30mg/g for flow breakdown of H2S, espe^ty 
SOiSid more, it can be seen that this is 30% of the theoretical adsorption volurne. In 
coS!f^^nv;ational zinc wMte the adsorption volume v^^ 
the theoretical value, thus this is a very surprising result. 
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Tte active zinc white of the ^^^^^fj^i^^^^^^^^ at 
breakdown of basic zinc caibonate at a tempetatute ftom 150 C to 500 C, preieraDiy a 
™rioOT. ltiscriticalthatinthiscalcinedb^eakdo^vuthetemp^^^ 
cloired to the above mentioned range to p^^^^ 

temperature exceeds SOO^C then the crystallite su^ ^^J^J^^^^^^ of 
invriion and the relative surfecc area and porous volume become less than the range ot 

n"!i^^Sve fom.ul. of r.w material unable as the ba^c zinc carbonate i. 

[Mthefti^^tS^K- values s^^ 

K 5 S^Twhichbecomes zinc wWte by decarboxykti^^ 

^nTwidie cristallitc ^ arc controlled to be small by this ^P^cific tmperature and toe 
TsrSxylation and dehydration become active points and this is thought to lead 
to the increased relative surface area and porous volume. 

'^^^i^t^aSd^^s^^^^^ 

zinc white (A) and the active zinc white (B) of the present mv^tion. From 

si tlmt half the hreadlh value of the (101^ 
to" pVesem invention is increased greatly showing 

FiK 2-A shows an electron microscope photograph of toe structure of the parUcles 
Of conventional zinc white CA), while Fig- 2-h shows an elec^on microscope photogmph 
of toe Lcture of toe particles of toe active zinc white (B) If^P^^^T^^^f 
Fig. 2-C shows toe same kind of photograph of toe patticlfi sirucmre of the baac zmc 
c^naierawmaterial. From tocse photographs it can be seen that, whereas to^^ 
conventional zinc whit« (A) has a platy particle structure toe active ^f^^^^^^^ mw 
^sent invention retains toe primary particle atrucUare of toe basLC mc c^^omte^ 
Material, and it is clear toat it takes toe structure of toe secondary particulate structure 

'^^"'E^'^activeainc white of toe present invention has an extraordinarily small 
crystalUte size, toe secondary particle size is relatively large and in toe electron 
Sope photographs to^secondary particle size is in toe 0.l -/l^^V^l to 
in toe 1 -S^mi range, and inaCoulterCountertoemctoantoametcrDso was 0.5ianto 

5um , more specifically in the 1 - Sjun range. ^. ^ .u- 

^ Tlieattechcd Figs. 3.A and show pore diameter tostribuuon^^^ 

conventional zinc white (A) and active zinc white (B) as measured metood. 
In contrast to toe conventional zinc white ^l^^h has ahnost no pores^e active^ 
>vhite (B) of toe present invention clearly has a shaip peak m toe distribution at pore 
diameter 10 to 60A. The autive zinc of toe present invention has an average pore 
diamet^of 20 to^A^^^^^^ of basic zinc carbonate canbe carried out at a^ospteric 
pressure in air, but depending on preferences may be carried out m Offldative atmo^heres, 

hi inactive gases such as nitrogen or m reductive atoiospheres. J^* /«^*^« 
cartiedouttovacumnoralrcducedpressuresofOJto200mmHg(Absolute) The 

Si bilown may be earned out in a muffle oven, electric oven, rotary kdn or m a 
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flow style «*i«mg oven. active zi««U«cpn>da«dl^«lch«db«drfo«nS^ 

deodorizer or as an adsorbent for other purposes. 

TOs adsorbent may be in the form of a powder, gran^ne, peUet, tabj^ « fo™! 
into any shape to provide adsorbent agent for «se. This adsorbent is white m color 
^ b^^e cSLtuent substance is highly stable, it is "«--P«""^S « be 
Sd^every t^pe of adsorbent holder a powder or in a paper ^j" 
Sder acartndg^^econta^^^ Of coux^, if used as a granulate, then. tshandhng is 

"^"tSntSeve^ldndof inorganic bind. 

glass, ^^v. I'Lctorit^, o?organic binder, such a. any kind of ^ynto xe^n^h 
I polyvinylalcohol. carboxymethlyceUulose, or latex typ« synthetic "J^^l^^^^**' 
ZTi^Z white content of particulates should be 50 to 95%, P'^^^^?*;^' 
moreover the dimensions should be generally 0.1mm to Smm, more especially 0.5 to 

Tco^tlorbents of ^e pr^ent invention may be mixe^ 

of said active zinc white, activated carbon, silica gel, alumir^ gel. ?^ "f^ 8?' 
m^e^um silicate, zhic silicate, calcium silicate, tifimium hydnmde gpU zmc tlttn^, 
STh^-Ti, activated clay, silica phosphate, titamum phospl^te or ^hte and 
y/bsn so mixed the ratio of active zmc white to other adsorbents can be 5.95 to 80.20, 
more preferably 10:90 to 70:30 on a weight ratio basis. ,.^„„^««ia™i 
The adsorbents of the present invention exhibit superior adamption spe«l awl 
adsorption volume for sulfiir containing gases soch as hydrogen ^J^^fj^lJ^^ 
meicitans. S0„ as weU as acidic gases such as carbon dioxicte, NO,, halogen gases, 
halogenated hydrogen gases, cyamdc, organic acids, and the hke. 

^^'^Ih^aS^cwMteprovidedbythepresentm^^^^ 
size and a large relative BET surface area and pore volume, and because flie active zmc 
wSt^ chai^teristics and a high zinc content, it exhibits excellent adsorpUon 

speed and adsorption volume for gases containmg sulfur compounds and acidic gases. 



Examples 



Ihe present invention is explamed using the following examples. 
Ihc measurement methods of every matter m this specification are detailed as 



fi>llows. 



Measurement Methods 

CD Crystallite . . . 

A Rigaku Denki (K.K,) X-ray diffraction device (X-ray gpneratmg device 
CN4036A2 goniomctcrCN255D5, computation device CN2726A1) was used and 
measurements made under conditions described below and processed m an automatic 
anal3«as program to measure the ciystaUites. 

Voltage 40KVP 
Current ^OmA 
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Count Full scale 8000C/S 
tnadialioa Angle l** 
SlitWidA OlSinm 
The lecofding opeiadon ym carried out at a step scan of 0.02 



(2) Relative BET Sinfece Area rcrt^itmnatic 
An automatic BET (relative surface area) measurement device (Sorplomatic 
Series 1 800 maniifectoied Ijy CARLO-ERBA) was used to measure BET. 

Porous Volume and Pore Distribution , . r \ 

Ser^i3othermsmeasuredbyti.e automatic^ 
measurement device (Soiptomatic Scries 1 800 manufactured by CARLO-ERBA) we 
^Tft^^-Iiidymethod computation program to co^^^^ 

(4) Adsorption Volume of Hydiogpn Sulfide and Etfiytaiercaptan 
A specific^ount of gas was presented from a gas reserve 5 and liquid injected 
by syringS the devices sho>^ in Fig 4, The adsorption test substance was for^ m 
^S^eLl 8 using tank 6 and the flow adjusted to lOOml/min using flowm«l^7. At 
m ^tLra set volume of gas was sampled 

meS in a gas chromatography (FPD). Iftherew^ no breakthrough wtii a sp^^^^ 
^Se of gas.lB^ same process was repeated to derive the adsorption volume index. 

UOg of zinc chloride (Premium Lab Grade) was placed in a 2 lito ^ 
and water was added to dissolve and the volume brought up to 1 .51iters (Solution A). 
mgTf carbonate (Premium Lab Grade) were added to another 2 liter glass 
be^er was add«i to dissolve and the volume brought up to LSUters (Solutum 

mWirsomtonAas the mother ^^^^^^ 

^aspe5of20ml/niinutc. Wh«Q aU was poured in ihe pH of the reacUon .ol^^^^^ 
7 8 Se reaction solution was suction filtered, washed wiA water and dned at 1 10 C 
it cake obtained was pulveriwd m an impact powder miU (sample mill) to obtam a fme 

"^""^tS^obtainedfiom^^^ 1 wassuWeetedtoX-my amdy^it^ 
determined to be basic zinc carbonate with a relative BET surfece volume ofJS^mlg. 

SOg of the basic zinc carbonate obtained in process 1 was pli«;ed m a porcelam 
evaporator dish to a thickness of about Icm and was calcined at WC m an f 
mX oven for 3 hours. When the powder derived was analyzed by X-rays it was found 
to be zinc oxide (Process 2). 

B^c zinc carbonate was prepared by the same process as in Example 1 process 1 
but calcined at 400*C to yield zmc oxide. 

^'^^^fiiic zinc carbonate was prepared by the same process as in Exan«»le 1 process 1 
but calcDied at 500°C to yield zinc oxide. 
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Sangyo)aSdsubjectedtoflBS«l»P««««»s'»Exaii*telaiidcdc^ to 

yield zinc oxide* 

^'^^ 30g Of basic zinc c^bonate obtained by process 1 of Example I was a 
glass re Jan vessel and calcined at SOO-C in an electric muffle oven under icduced 
pressure (ImniHg) for 3 hflurs to yield zinc oxide. 

^""^S^. ^Plc 1 premium lab oxide (Maauf^dby 

Junsei in CompUve Example 3 Industrie 

(Manufactured by Nihtm Kagaku Sangyo) were used. 

but calcined at 700X to yield zinc oxide. 

"^'^^Xvailableindustrialn.baj^^^^^^^ 

Nihon Kagaku Sanfiyo)^tre8ted as in Exaniplel and calcined at 700 Ct^ 

The results of measurement of relative BET surface ^ hydxog^ "^^uu^ 
adsorption volume and ethylmercapmn adsorption volun^ 
obtaSed in Examples I -6 and Comparative Examples 1-4 are shown m Table 1. 
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fTablc- 1] 



Example 1 



Crystallite 

(A) 



102 



Example 2 



Example 3 



Example 4 
EttampleS 



Example 6 
Cwnparalive 
Example 1 



149 



201 



98 



107 
104 



Relative 
BET 
Surface 
Area 



98.3 



79.5 



55.2 



Comparative 
Example 2 



2487 



Comparative 
Example 3 



Comparative 1083 
Example 4 I 



710 



106.2 
87.5 



105.4 



1.1 



16.4 



9.6 



5.2 



BET 
Porous 
Volmne 
(cc/g) 



0.188 



0.113 



0.062 



0.201 



0.213 



0.013 



0.052 



0.029 



0.020 



Adsorption 
Volume of 
Hydrogen 
Sulfide (mg/g) 



124.9 



0.179 U8.7 



84.8 



59.6 



120.4 



Adsorption 
Volume of 
EMy 
Mercaptan 



10.8 



8.9 



6.3 



10,1 



74.8 



9.4 



9.7 



6,0 



54.5 



11.8 



1.8 



1.0 

2A 



9.1 



1,9 



conventional zinc white, whUe (B) is that of active zinc whUe product m Example 1 of 

oonventicSal zmc white of Comparative Example U Fig. 2-B is tiiat of basic zmc 
SZte of Comparative Exampl. 2, while Fig. 2-C is tiiat of tiit active zmc white of 

Example! of the present invention. . , . ^ • ^i. r»T:Tii*-tt,«^ 

Fifi.3-AisaporesizedistaTmaoiigrapholrtameduffliigihcBE^ 

(Cranston-Inkly Method) ontJie conventioiua zinc white of Comparative Exampk 1, 
while Fifi 3-B shows tiiat of tiie active zinc white of tiie present mvention. 

Fig. 4 is an abbreviated outiine drawing of the adsorption volume mtasutement 

device. 
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[Fig. 3"A] 



P^ig. 3-B] 



4,0 



to 



50 ^ f : 1 ^ 



i50 




[Fig. 4] 




TOTAL P. 11 



